Fatty acid amide hydrolase inhibition normalises bladder function and reduces pain through normalising the anandamide/palmitoylethanolamine ratio in the inflamed bladder of rats.
Fatty acid amide hydrolase inhibition may be used to control bladder function and pain by modulating endocannabinoid levels in cystitis. We studied the effect of the peripherally restricted fatty acid amide hydrolase inhibitor URB937 in bladder reflex activity and bladder pain using the lipopolysaccharide model of cystitis. We also correlated the URB937's effects with tissue levels of the endocannabinoids anandamide and palmitoylethanolamine. URB937 did not change the reflex activity of normal bladders. In inflamed bladders, URB937 had a U-shaped dose-response curve; following an initial cannabinoid receptor type 1-mediated reduction in pain responses and normalisation of bladder reflex activity, URB937 gradually increased both pain responses and bladder reflex activity through the transient receptor potential ion channel subfamily V member 1. Chronic cystitis increased the tissue levels of anandamide and decreased those of palmitoylethanolamine. At the dose that normalised bladder reflex activity and decreased pain responses, URB937 normalised the levels of anandamide and palmitoylethanolamine in the bladder. At high doses that induced excitatory effects, URB937 apparently did not change anandamide and palmitoylethanolamine levels, which therefore were in the range of the inflamed bladder. Fatty acid amide hydrolase inhibition results in complex changes in bladder endocannabinoid levels. The therapeutic effect of fatty acid amide hydrolase inhibitors is not related to increase in anandamide levels but rather a normalisation of the anandamide and palmitoylethanolamine level ratio.